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Abstract  
Researching with older participants presents many unique methodological challenges. One 
of the reasons for this is the greater variability in abilities among older than among younger 
people. Thus, the standard practice in user research of assuming homogeneity in a certain 
demographic group may not work with older adults. Designing experiments for users with 
diverse capabilities is challenging and calls for re-examination of existing experimental 
design methods. In this paper we will share our experience in researching with people with 
diverse capabilities and present its implications and possible way to address them. 
older users; research design; methodology 
Age-related changes occur slowly and at varied intensities from individual to individual. 
This results in greater variability in abilities among older adults than among younger people. 
Thus, the standard practice in user research of assuming homogeneity in a certain 
demographic group may not work with older adults (Fisk, 2004; Fisk, Rogers, Charness, 
Czaja, & Sharit, 2009). Older users do not have a static set of user requirements (Zajicek, 
2001). Requirements differ between individuals and even within an individual from time to 
time, based on the state of that individual’s health. For example, some older adults may have 
severe visual, physical and cognitive impairment, while others from the same age group may 
have almost perfect physical and cognitive abilities.  
Designing experiments for such a wide variety of users with different capabilities is 
challenging and calls for re-examination of existing experimental design methods to better 
address this dynamic diversity (Dickinson, Eisma, Sme, & Gregor, 2002). In general, 
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research suggests that studies on ageing are particularly subject to confounding effects, and 
should be approached with caution (Rybash, Roodin, & Hoyer, 1995).  
Researching with older people 
Czaja and Lee (2007) argue that most of the research in this area is limited by 
methodological shortcomings. One of the most glaring issues is very small sample sizes that 
use only one or two narrow age groups at the extremes of the age continuum, as against a 
continuous age sample (Salthouse, 2010). In addition, most research tends to focus only on 
the effects of chronological age as variables. This is despite the fact that research has also 
well established that, in terms of capabilities, older people are a heterogeneous group and 
one should consider the effects of both cognitive ageing as well as chronological age (Czaja 
& Lee, 2007; Fisk et al., 2009). Similarly, Rogers and Fisk (2010) strongly recommend that 
research on ageing and use of technology should focus less on the age variable and more on 
the source of age-related differences.  
In short, chronological age is useful for understanding patterns of technology usage, 
preferences, and difficulty. However, it does not explain why these differences occur, to 
determine this, there is a need to investigate mediating variables such as cognitive abilities 
and domain-specific prior experience. Our research was carefully designed, therefore, to 
investigate the effects of domain-specific prior experience, and both cognitive and 
chronological ageing on different variables. The insights gained from the outcome of this 
study have been used to develop a theoretical framework for designing intuitively learnable 
interfaces for older people and people with diverse capabilities (Reddy, Blackler, Popovic, & 
Mahar, 2014) .  
Experiment design 
In total, two experiments were conducted under this study to investigate the hypotheses 
formulated based on the gaps found in the literature. Over all 115 participants between 18 to 
84 years of age participated in both the experiments, and to analyse age differences they 
were placed in groups.  
For Experiment 1, participants were placed in three age groups: young (18 to 39 years), 
middle-aged (40 to 65 years) and old (65+ years). However, the outcome of Experiment 1 
indicated that older people are more diverse in their capabilities than younger people. To 
minimise this variability within an age group, age groups were increased from three to five 
for Experiment 2: young (17 to 34 years), older young (35 to 49 years), middle-aged (59 to 
64 years), old (65 to 72 years) and older old (73+). 
Experiment 1 was designed to investigate if redundancy in interface design facilitates 
intuitive use in older users and users with low technological prior experience (Reddy, 
Blackler, Popovic, & Mahar, 2009). Experiment 2 investigated the impact of anxiety, 
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complexity in interface structure (nested versus flat) and age on intuitive interaction (Reddy, 
Blackler, Popovic, & Mahar, 2013).  
Methodology  
Both experiments used similar methods of data collection and analysis. The design of the 
experiments was based on previous studies that investigated intuitive use (Blackler, Popovic, 
& Mahar, 2004). The data collected for these experiments was analysed using two statistical 
analysis methods. First, ANOVA was used to measure effects of age and interface on 
different dependent variable (DVs). Second, the linear regression model was used to analyse 
the effects of cognitive measures data on the same DVs. In the following subsections 
common methods and tools employed for both the experiments are described and discussed. 
The data collection methods used for this study included: concurrent verbal protocol, 
observation of task performance, and questionnaires. Both experiments were conducted in 
the People and Systems laboratory at QUT, and an audio-visual recording of each 
experiment was made. Noldus Observer (observational software) was used to assist coding 
and analysis of the captured data. 
Observation with Concurrent verbal protocol 
Concurrent verbal protocol, or think-aloud protocol, is used extensively in human-computer 
interaction studies. It was also found very useful in investigating design activity (Cross, 
Christiaans, & Dorst, 1996). Participants are required to think out loud or verbalise their 
thoughts as they perform a given task. This allows researchers to gain an insight into users’ 
thought processes, decisions and strategies during task performance (Wickens, Lee, Liu, & 
Becker, 2004).  
However, some research points out that concurrent protocols might have an impact on 
performance as older people divert some of the limited resource of working memory 
(Wickens et al., 2004). This might be of a concern if participants are older as the processing 
capacity of working memory declines with ageing and this has a substantial impact on 
performing tasks that require simultaneous processing (Fisk & Rogers, 1997). Concurrent 
protocol might interfere with older participants’ completion of a task, especially when the 
task gets difficult (Dickinson et al., 2002). Moreover, there is a possibility that concurrent 
protocol may change participants’ behaviour and cognitive performance (Cross et al., 1996). 
Retrospective reports are less likely to burden working memory. However, participants tend 
to rationalise their actions during retrospective interviews (Gilhooly & Green, 1996). 
Although rationalisation provides better insight into a participant’s actions, it is quite 
unreliable.  Ericsson and Simon (1993), in their milestone work on protocol analysis, warn 
against all retrospectively collected data as it could be subjected to forgetting and 
fabrication.  
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Keeping in view these conflicting observations on verbal protocol we decided to use it, with 
caution, in Experiment 1 of this study for extracting qualitative data on intuitive use. Two 
cameras were used to record the experiment. The audio-visual recording was subsequently 
coded and analysed using Noldus Observer (Noldus, Trienes, Hendriksen, Jansen, & Jansen, 
2000). However, we found that it did not produce reliable data. Older people found it 
difficult to deliver the protocol when the task became difficult or when they are trying to 
recover from an error. Moreover, some older people tend to talk a lot and some, very little. 
As time on task was one of the dependent variables, extreme variations in the protocol 
delivery times led to unusable data. For the second experiment concurrent verbal protocol 
was not used. 
Questionnaires 
Questionnaires are a commonly employed technique for collecting demographic data and 
users’ opinions. They are also very useful to measure variables in applied research (Wickens 
et al., 2004). Like interviews, questions in a questionnaire can be open-ended or structured. 
Open-ended questions are useful in collecting qualitative data; and for quantitative data, a 
more structured approach, such as a numerical rating scale, is preferred (Wickens et al., 
2004).  
Sharp et al. (2007) have some useful guidelines for designing rating scales. The points on the 
scale should be decided by the depth and type of the response expected from the participants: 
a small range, such as 1 to 3, for very limited response such as ‘yes, no, may be’; a medium 
range, such as 1 to 5, for judgement responses such as ‘strongly agree to strongly disagree’; 
and long-range, such as 1 to 7-9, when seeking subtle judgements such as experiences.  
Motivation of a participant is an important factor for reliability of data collected through 
questionnaires. The problem is, most people are not motivated enough to voluntarily 
complete a questionnaire (Wickens et al., 2004). The best approach is to assist with the 
completion of the questionnaire and to keep it simple and short. In this study, all the 
participants, for both the experiments, received assistance in completing the questionnaires. 
It was ensured that all understood the terms used and the intent of the questionnaire before 
they started filling it out.  
In our experiments three questionnaires were used: 
1. The Technology Prior Experience Questionnaire, based on Blackler’s (2008) 
Technology Familiarity Questionnaire, was developed specifically for each 
experiments.  
2. Combined General and Specific Self-efficacy Questionnaires were used for 
Experiment 2. This questionnaire was based on 10 well tested questions to measure 
perceived general self-efficacy (GSE), as suggested by Schwarzer and Jerusalem 
(1995). For specific self-efficacy, eight questions were used., as suggested by 
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Cassidy and Eachus (2002), Implementation of the questionnaire were based on the 
suggestions made by Sharp et al. (2007).  
3. State-Trait Anxiety Inventory (STAI) questionnaire was used for both experiments 
to capture level of anxiety in participants. 
Cognitive measures tasks 
As stated earlier, research has well established that when researching with older people one 
should consider the effects of both cognitive ageing as well as chronological age (Czaja & 
Lee, 2007; Fisk et al., 2009). For this study an interactive software application (CogLab) was 
used for cognitive measures. CogLab is proprietary software developed by Assoc. Prof. 
Doug Mahar, and administers various instruments that measure following aspects of central 
executive function.  
The Corsi-span Test to measure visual sketchpad capacity, The Digit-span Test to measure 
phonological loop capacity, The Visual Transform Task to measure central executive 
capacity to hold and manipulate spatial information, The Phonological Transform Task to 
measure central executive capacity to hold and manipulate phonological information, and 
The Go/No-Go Task was used to measure sustained attention and response inhibition, two of 
the central executive functions.  
Participant sample  
A primary objective in recruiting participants for most studies is to have an ideal sample that 
is fully representative of the general population. However, ensuring ideal coverage of 
relevant groups would involve participation of all targeted individuals. In practice, it is not 
feasible to achieve this, especially in a study such as this that exclusively relied on volunteer 
participation. Unlike the younger population who are relatively easily recruited in and 
around the university or other learning institutions, older people prefer to live in the suburbs 
or more isolated areas (Eisma et al., 2004). Some prefer to spend most of their time at their 
home for various reasons and it is very hard to motivate this group of older participants to 
volunteer for research studies (Eisma et al., 2004).  
At the other end of the spectrum, there are older people who are more motivated and mobile 
and are generally more open to participating in research studies. This difference in 
participants’ motivation could affect the representativeness of a sample. Hawthorn (2006) 
argues that older people participate in studies because they are able to, choose to, and are 
motivated to. Essentially, these motivated groups are “survivors” and, therefore, examining 
the performance of these groups may understate the problems of ageing.  
To truly understand problems related to ageing, research should be designed to include 
groups that are unwilling to participate.  One way to reach older people who are unwilling to 
go out or lack mobility is to conduct mobile studies. However, it is very hard to control 
experimental conditions in a mobile study. For example, simple things such as distraction 
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from other members at the location, noise level, lighting conditions, temperature, seating 
comfort and so on might vary from one participant location to another. Another way to 
address this issue is to recruit participants from different contexts such as sports clubs, old 
age homes and through neighbourhood networks. This will ensure a reasonable 
representative sample of the older population. Even this is not a perfect one as all these 
venues attract mostly older people who are open to socialising.  
Although it is not feasible to achieve an ideal sample, there are relatively simple means by 
which one can determine the representativeness of a sample. This can be done by 
administering one or more standardised tests to all the members of the sample and then 
referring to the published norms to determine the relative position of each age group 
(Salthouse, 2000). This is especially important for very old participants where age-related 
cognitive deficiency is within the expected range, to ensure equivalence between different 
groups in the study (Dickinson, Arnott, & Prior, 2007). This study used the cognitive 
measures to de-select participants who did not fit the expected profile of the sample 
population. 
Control of extraneous variables 
In studies that use cross-sectional experimental designs, it is very important to match 
participants closely to keep extraneous variables to a minimum. In general, most cross-
sectional studies use screening instruments relevant to the experiment, to match participants 
in a group. However, some research points out that, when participants are older, these 
instruments may not be reliable (Hawthorn, 2006). Hawthorn (2006), for example, suggests 
that standard psychological tests that are administered to gauge the effects of ageing on 
cognitive processes may not give a clear picture. Many of these instruments rely on atypical, 
simplified, stand-alone tasks to be performed in an unfamiliar environment. Most of these 
tasks, from the perspective of the participant, do not have a meaningful context. In addition, 
without real-life motivation or context the true performance of participants may not emerge. 
However, there are some studies that show good correlation between laboratory-based tests 
and tasks performed in an everyday environment (Diehl, Willis, & Schaie, 1995). Although 
Hawthorn’s observation is well argued and supported, it does not provide a feasible 
alternative solution to this problem. It may be safe to conclude that, for the time being, it is 
prudent to use time-tested laboratory based screening tools to screen participants in a group. 
No matter what kind of screening instruments are used, it is not practical to have an ideal 
participants match between groups. Even a simple match, such as age, is not as 
straightforward as it appears; it is possible to have two individuals share the same 
chronological age, but have different rates of age-related cognitive and psychological decline 
(Charness, 1988). Some research states that studies which are looking at cognitive and 
memory functions of ageing should take into consideration the educational level of the 
participants (Perlmutter & Hall, 1985; Rybash et al., 1995), as high levels of education 
predict a slower rate of intellectual decline in older adults (Schaie, 1989). Also, individuals 
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who held a job that involved complex work are more likely to maintain cognitive 
functioning into old age (Schaie, 1996). However, some challenge these findings (Rabbitt, 
Chetwynd, & McInnes, 2003). They argue that these studies used scores from vocabulary 
tests as an indicator of fluid intelligence, and demonstrated that vocabulary remains more or 
less unchanged as people age and is not related to age-related decline in fluid intelligence. 
Moreover, fluid intelligence declines sharply over the period of 42 to 92 years of age, 
irrespective of socioeconomic advantage. Overall, these studies suggest that participants 
should be matched for their level of education and that it may be also beneficial to consider 
the cognitively challenging activities pursued by participants after the period of their formal 
education. 
Knowledge and skills acquired through education, lifestyle, work-related and other leisure 
activities all contribute to how an individual approaches a technologically challenging task. 
In general people who have expertise in an area retain their performance in that area as they 
age (Charness, 1988). However, they show decline typical to that of the general population 
in areas that are not related to their expertise. If technology or computers are involved in the 
study, it is imperative that participants’ expertise in technology should be considered 
(Hawthorn, 2006). It is important that attention is paid to prior experience with technology 
when selecting participants. The selection should represent present cohort abilities. It may 
also be best to recruit participants from non-technical backgrounds.  
To summarise, matching older participants between-groups is much more complex than it 
appears. Although many issues that are important for matching subjects in cross-sectional 
studies were raised in this section, it may not be practical to implement some of them. For 
example, some argue that it is not possible to get a clear picture of an individual’s cognitive 
performance when laboratory based instruments are used (Hawthorn, 2006). However, it is 
not practical to measure the cognitive performance of individuals by using real-life tasks that 
they find motivating, especially when using cross-sectional experimental design. This is 
mostly because finding a group of individuals across different age groups, who share similar 
interests in a specific activity, is very unlikely. This makes matching participants between-
groups almost impossible. This is one of the main reasons why this study did not use a 
matched subject design.  
Experimental procedure 
How, when, and where an experiment is conducted could influence the outcome of that 
experiment. Jacoby, Toth & Yonelinas (1993) suggest that tasks related to memory function 
can be influenced by familiarity with that task, leading to repeated and deliberate 
remembering. Moreover, they state that the context under which task-related memory is 
acquired has an impact on its recollection. Deliberate or self-initiated recall is more effortful, 
and older people have reduced resources to carry out such a process. Therefore, older people 
are more dependent on contextual cues for remembering (McDowd & Shaw, 2000). It is 
possible that a laboratory environment may not provide the necessary contextual cues for 
IASDR2015 Interplay | 2-5 November | Brisbane, Australia    858 
recollection of information learnt in a different environment. However, if a study is only 
interested in age differences in a controlled laboratory based study, this should not be a 
major concern.  
Interestingly, the time of the experiment can also have an impact on participants. Substantial 
literature suggests a circadian arousal pattern has an impact on the performance of 
participants on cognitive tasks. Zacks, Hasher & Li (2000) suggest that the peak functioning 
time for young adults tends to be midday and later, whereas the peak time for older adults 
centres around early to midmorning. For our study, apart from a few exceptions, sessions for 
both the experiments were scheduled between 10 am and 2pm.  
Self-efficacy plays an influential role in experiments involving memory and cognitive 
performance. The concept of self-efficacy refers to a person’s belief in his/her ability to 
perform a given task successfully (Bandura, 1986). However, self-efficacy beliefs can be 
manipulated in experimental setup by low or high self-efficacy instruction. For example, 
Wood and Bandura (1989) conducted a study where they took two groups of students who 
were initially performing at the same level and gave them two sets of instruction -  high 
versus low-self-efficacy. Performance of the group that was given high self-efficacy 
instruction improved, while the performance of the group that was given low self-efficacy 
instruction declined considerably. This shows that stereotyping and self-efficacy can 
influence performance of a participant (McDowd & Shaw, 2000). The way the experiment is 
set up, the behaviour of the researcher, and the instructions given by the researcher can alter 
the participant’s perception of self.  Both the experiments in this study were conducted in a 
controlled environment with a procedure script that was strictly followed for all participants. 
Even the type of chair and tables, their position with respect to the light, and the lab 
temperature were kept constant. 
Performance measures 
Performance indicators for usability studies are usually based on the objective or 
requirements of that study (Martin, 2001). The primary aim of this study was to facilitate 
intuitive use of a complex product interface. There were two basic performance indicators 
for the experiments: 1) Actions that took participants closer to the objective, namely, 
percentage of intuitive use; 2) Actions that took them away from the objective, for example, 
errors and, to a certain extent, recovery from errors.  
Time on task was also used as an indicator as it is an accepted measure of efficient use of a 
product (Frøkjær, Hertzum, & Hornbæk, 2000). However, it is well established that normal 
ageing slows down both cognitive processes and motor response times (Fisk et al., 2009; 
Salthouse, 1996, 2010).  Despite this fact, time on task was used as an indicator because it 
provided data on variability within age groups. In this study the measure of time has 
established that age-related slowing is not universal and varies from individual to individual. 
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Summary of findings 
The outcomes of two experiments conducted for this study have highlighted that older age 
groups, when compared with younger age groups, are very diverse in their capabilities in 
terms of technology prior experience and cognitive functioning. In brief, the study has 
resulted in three important findings.  
First, a text/words-based interface, compared with symbols-based or redundant (symbols and 
words) interface, is much more intuitive, faster and less prone to errors for older users and 
users with low domain-specific prior experience. Most importantly, there were no 
differences between young and older age groups in terms of errors on a text-based interface. 
One of the reasons for this could be age related degradation in visual information processing, 
as both symbols-based and redundant interfaces are visually more complex to process 
compared to text-based interface (Reddy et al., 2009).  
Second, from a cognitive processing perspective, sustained attention, visuospatial sketchpad 
capacity and phonological transformation response time had the most impact on time to 
complete the task, intuitive uses and errors. Attention and phonological transformation 
response time are functions of central executive function. Central executive function is one 
of the memory systems that are affected by the process of ageing. Central executive is also 
involved in learning and the retrieving of knowledge from long-term memory.  Both the 
experiments showed that some older people, although they reported high domain-specific 
prior knowledge, did not do well on the task because they scored low on cognitive measures. 
In summary, both these experiments have shown that the use of contemporary technological 
products is mediated by both domain-specific prior knowledge and cognitive abilities 
(Reddy, Blackler, Popovic, & Mahar, 2010). 
Third, as expected, older people took less time to complete the task on an interface that used 
a flat structure when compared to an interface that used a complex nested structure. All age 
groups also used the flat interface more intuitively compared with the nested interface. 
Interestingly, older participants did not make significantly more errors compared with 
younger age groups on either interface structure. Overall, the findings suggest that when the 
tasks are designed with consideration of the cognitive limitations of older people, the age 
differences are minimal for most age groups, except for the oldest age group (73+), who 
were significantly slower and used the interfaces less intuitively (Reddy et al., 2013).  
Limitations  
Diversity 
The first limitation of this research was methodological. As older age groups were more 
diverse in their capabilities compared with the more homogenous younger age groups, the 
homogeneity tests for ANOVA analysis were often breached.  As can be seen in Figure 1 the 
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variability in time to complete the task increases with age, with the younger group being 
more homogeneous than the older age group.  
 
Figure 1 Box plots for time on task by three age groups 
To address this diversity in older participants, the number of age groups was increased to 
five in Experiment 2. However, as it is clearly evident from Figure 2, even when age groups 
were increased to five it still does not solve the issue. The results from technology prior-
experience questionnaire clearly show that Younger people tended to score much higher on 
technology prior experience and were also much more homogenous in their capabilities 
compared with older people. 
 
Figure 2: Technology prior experience score and age groups 
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The breach of homogeneity necessitated employing a strict alpha of .025 (Keppel & 
Wickens, 2004), which resulted in masking of possible significant results . There were many 
instances where we found big effect sizes but with low power (>.25), which therefore could 
not be reported. This can possibly be addressed by increasing number of age groups in an 
experiment beyond five. However, more participants are also required to keep sample sizes 
large enough to produce significant results, which is both a time and resource intensive 
proposition.  
Another recourse is to use methods of statistical analysis such as multiple regression. On the 
other hand, running regression analyses with age as a moderator is a very complex method 
for researchers who are not well versed in statistics. 
Continuous age sample 
For researching with older people it is vital that we look at younger age groups to set a base 
line parameter. As the literature suggests that comparing extreme age groups tends to 
exaggerate age differences (Salthouse, 2010). On the other hand having continuous age 
groups does present one more unique problem. Effects of ageing process vary from person to 
person and there is no clear point where we move from being middle aged to older. This was 
best highlighted in Experiment 2 by the middle age group (35 to 49 years), where their 
behavior was contrary to that of the other age groups. Unlike younger and older age groups, 
they reported low anxiety on high stress condition and high anxiety on low stress condition. 
However, as expected, while they performed better in a high anxiety state as older age 
groups did, their performance was opposite to that of the older age groups since they 
experienced high anxiety under the low stress condition. This behavior did pose a few 
challenges in interpreting the results. For example, ANOVA showed that age had a 
significant effect on number of errors. However, contrasts showed that the difference was 
significant only between the 35 to 49 (middle) and 65 to 72 (older) year age groups. The 
probable cause of this difference was that the 35 to 49 (middle) years age group made a lot 
fewer errors on low stress condition (since, unlike other age groups, they reported high stress 
in low stress condition), whereas the other age groups did not differ that much. One of the 
possible reasons for the peculiar behavior could be, as noted by Kosnik et al. (1988) in their 
study of the perception of vision related problems through adulthood, middle-aged people 
are more concerned about age-related changes that start becoming noticeable at this age. 
This behavior of the middle age group needs further investigation. 
Time on task 
Time to complete a task is often used in usability studies as an indicator for performance 
efficiency (Frøkjær et al., 2000). However, it is well established that normal ageing slows 
down both cognitive processes and motor response times (Fisk et al., 2009; Salthouse, 1996, 
2010).  Despite this fact, time on task is still used as an indicator of performance efficiency. 
That being said it is essential to record this parameter because it provides data on variability 
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within age groups. In this study the measure of time has established that age-related slowing 
is not universal and varies from individual to individual. Meaning, even within an age group, 
time on task varies between individual based on their sensory-motor response and cognitive 
abilities.  
Perhaps the best way to measure performance efficiency with older participants would be 
errors and error recovery, as it is well established that older people trade time for efficiency 
(Eysenck, Derakshan, Santos, & Calvo, 2007). In addition, this would also address age 
related decline in sensory-motor abilities in older population. 
Participants 
To a lesser extent the mode of recruitment could influence the representativeness of users 
participating in a study. All participants in this study were volunteers who had to travel to the 
lab situated on the University’s city campus. Most of the post-retirement older participants 
had to travel quite a distance to reach the venue, and this required a considerable amount of 
motivation and enthusiasm on their part.  This had two implications, 1) Most of the 
participants knew that they had to interact with high technology products and still 
volunteered, so there is a good possibility that they had a higher perceived technological 
self-efficacy compared with a representative population and, 2) The majority of participants 
were more active in pursuing social, cognitive and physical activities when compared with a 
more representative older population. This in effect could have excluded older people who 
are introverts or those who prefer not to engage in unfamiliar activities. 
Conclusion 
Studies on ageing are challenging because of their diversity in term of both cognitive 
abilities and prior-knowledge (Dickinson et al., 2002). They are particularly subjected to 
confounding effects (Rybash et al., 1995). Experiments related to ageing research should be 
designed to include groups that closely represent the population. If technology or computers 
are involved in the study, it is important that participants’ prior experience with technology 
should be considered (Hawthorn, 2006). In addition to chorological age cognitive age 
measures should be considered. Only issue with reporting cognitive measure is that it is hard 
to verify results across different studies. In this study all we could see is that there is 
immense diversity in terms of cognitive abilities of older people. We had 80 years old’s 
cognitive score as good as 40 year old and we had 55 year old whose score is close to one of 
the 83 year old participant. Ideally, experiments should have participant groups matched for 
their cognitive age rather than chorological age. However, this needs further investigation to 
find appropriate methods to measure cognitive age of a participant. 
Overall, participants should represent cohort abilities. For optimal results, it may be best to 
stress more on cognitive capabilities and to use a combination of observations and 
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retrospective protocols for data collection. For data analysis, it may be more prudent to use 
rate of errors and error recovery as a measure of performance rather than “time on task”.  
In summary, our study used a comprehensive mix of data collection methods: Technology 
prior experience, self-efficacy, cognitive measures and STAI questionnaires and video 
observations.  This approach was based on the literature reviewed that suggests that the use 
of technology in older people is mediated by prior experience, self-efficacy, anxiety and 
cognitive abilities. For any meaningful research to occur, these factors should be considered 
so as to understand the true effects of age on different aspects of technology use. The 
methods used and the limitations observed in this study are valuable for application in 
further studies in interdisciplinary areas such as, interaction design, cognitive science, 
psychology and social sciences. 
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